Pwediatricians are fortunate in that, when faced with a patient with raised blood pressure, they do not normally have to consider essential hypertension in the differential diagnosis, but should always be able to find some specific cause. To the best of my knowledge, I have never diagnosed essential hypertension under the age of 16 and only very rarely under 21. The only justification for such a diagnosis is the presence of a marked family history in the absence of any other possible cause for the raised pressure. Unfortunately, while in many children the oetiology of hypertension is obvious, there are still many occasions when the exact cause remains undetermined and this is especially so when full investigation is contraindicated by the patient's general condition or renal function.
Chronic pyelonephritis forms the commonest basis for juvenile hypertension, and a history of acute urinary infection, of an unexplained pyrexia in infancy or of recurrent abdominal pain may suggest the cause for severe hypertension in adolescence. Anomalies of the urinary tract, whether congenital or acquired, predispose to pyelonephritis. The congenital abnormality may be a simple one, such as a duplex kidney, or may be complex. Chronic pyelonephritis can now be confidently diagnosed by the radiologist and Dr C J Hodson will discuss this. Unilateral pyelonephritis is, of course, not uncommon and is an important curable form of hypertension in childhood. If a diseased kidney is found on one side, it is often difficult to decide whether nephrectomy is indicated. In general, the results of nephrectomy for hypertension are better in younger patients than in adults in whom essential hypertension may be present. Hypertrophy of the opposite kidney is an indication that it is healthy and this can sometimes be confirmed by bilateral renal function tests.
We have been very much impressed, at University College Hospital, by the frequency with which vesico-ureteric reflux can be demonstrated in both children and adults with chronic pyelonephritis, and believe that such reflux may be of wetiological significance (Hodson & Edwards 1960 ). It has long been recognized that reflux occurs in patients with lower urinary tract obstruction or with neurogenic bladder disturbance but, as Dr David Edwards will describe, vesicoureteric reflux may occur in the absence of any residual urine or of bladder trabeculation. It is probable that some degree of obstruction to the bladder outflow tract is always present and Mr Innes Williams will discuss present views on the treatment. While reflux is often present in children with a history of recurrent urinary infection, we have seen many patients who, with no history of any attack of acute pyelonephritis, present with either hypertension, albuminuria or renal failure and who, on investigation, have been found to have chronic pyelonephritis with vesicoureteric reflux. Chronic nephritis following an attack of acute glomerulonephritis, the nephrotic syndrome or the nephritis of Henoch-Schonlein purpura, is usually accompanied by hypertension and presents little difficulty in diagnosis. Such disease is bilateral and, unless the patient has an identical twin (and one should always enquire!), no dramatic treatment is possible. It is, however, most important to treat such renal hypertension early and to keep it under control, for a rapidly rising or persistently raised pressure produces further renal damage and initiates the vicious cycle that terminates in malignant hypertension and urnemia.
Vascular disease: A variety of diseases of the blood vessels may provoke hypertension in childhood. The presence of coarctation of the aorta must, of course, never be missed, for surgical treatment will often relieve the associated hypertension. A form of aortitis in Bantu children has recently been described from South Africa (Isaacson et al. 1959 ) and a similar condition has been seen in Nigeria (Cockshott 1961, personal communication) . This form ofaortitis is often associated with severe and fatal hypertension, presumably renal in origin. Such a condition must be extremely rare in this country, but disease of the aorta does occur. I have seen an irregular and calcified aorta in a young girl with a high blood pressure, and medial necrosis of the aorta occurs in Marfan's syndrome. This syndrome is sometimes accompanied by congenital renal abnormalities (Loughridge 1959) and either these or the aortic lesions may provoke hypertension.
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The introduction of aortography has revealed the importance of localized anomalies or disease of the renal arteries. Many cases of hypertension due to unilateral or bilateral stenosis of the renal arteries or to aneurysms have been reporte'd, and a considerable number of children have been cured either by local vascular surgery or by nephrectomy. The presence of a bruit over the abdominal aorta or over one of the renal arteries has become an important physical sign.
Polyarteritis nodosa may occur in childhood and the widespread renal vascular lesions may produce severe hypertension. There is one other generalized disease of the arteries in which I have seen severe hypertension. This is the condition of pseudo-xanthoma elasticum and the diagnosis can be made by recognition of the characteristic skin lesion and fundal changes. This condition has been well described recently by McKusick (1960) .
Endocrine causes of hypertension are well known in adults, but it is important to remember that they may occur in childhood. In 1957 Cone et al. were able to collect 34 cases of phkochromocytoma in children under the age of 14, and, in any child with severe unexplained hypertension, the urine must be investigated for the presence of excess pressor amines or their breakdown products such as 3-methoxyA4-hydroxy mandelic acid. Phaeochromocytomata are occasionally familial (Kelsall & Ross 1955 , Cone et al. 1957 ) and may be associated with neurofibromatosis.
Another cause of hypertension in childhood, associated with an excess of dopamine, noradrenaline and their metabolites in the urine, is the ganglioneuroma, which is often accompanied by severe diarrhoea. An excellent example of this rare condition, cured by surgery, was recently demonstrated to this Section (Smellie & Sandler 1961).
Abnormalities of the adrenal cortex may also produce hypertension and both Cushing's syndrome and Conn's syndrome (hyperaldosteronism) may occur in childhood. Ross (1959) has recently reported a boy aged 13 with severe hypertension and hypokalkmic alkalosis in whom aldosterone production and excretion were actually low and abnormal steroids, as yet unidentified, were constantly present in the urine. The urinary steroids thus require careful analysis in any child with unexplained high blood pressure.
There are, of course, many other causes for hypertension. Renal tumours may be accompanied by a rise in blood pressure, as may trauma to the kidney, and a perirenal haematoma may lead to hypertension in haemophilia.
Unfortunately relatively few children with hypertension can be cured, but cases of coarcta-tion of the aorta, unilateral pyelonephritis, renal artery stenosis and adrenal tumours are common enough for the possibility of surgery always to be considered, and this is thejustification for the complete investigation which is often trying for the patient and the parents. Even if radical cure is impossible, much can now be achieved by medical treatment and the blood pressure can often be adequately controlled by drugs with little inconvenience to the child. Guanethidine appears to be the most effective agent at present available, but mecamylamine and pempidine are also good. Their action can be enhanced and the dose reduced by the associated use of one of the newer thiazide diuretics. As has already been emphasized, treatment should be started early in children with renal hypertension.
It is difficult to say how far the adequate treatment of acute pyelonephritis and the prophylactic use of antibiotics will prevent the occurrence of chronic pyelonephritis and hypertension, but such treatment should be energetically applied. We also do not yet know whether correction of bladder neck obstruction and the relief of vesicoureteric reflux will slow the progress of pyelonephritis once it is established. 
Radiological Changes in the Kidney
It is difficult to obtain a clear picture of the incidence of severe high blood pressure among children. Our own experience of cases encountered at University College Hospital is that, even excluding acute and chronic glomerulonephritis, the majority of cases are of renal origin. The incidence is in fact similar to that among young adults, and the two causative renal conditions are the same, namely chronic pyelonephritis and renal ischtmic disease.
In many cases of hypertension, in young adults particularly, where the causative lesion is pyelonephritis the history dates back to childhood. And though our follow-up statistics are as yet small, we have the impression that pyelonephritic changes in a child's kidney may often be present for some years before severe hypertension supervenes.
Any degree of hypertension in a child which is not explicable on some other basis such as coarctation of the aorta, glomerulonephritis or phteochromocytoma, is an indication for a thorough radiological examination of the kidneys. In a series of 14 cases that we have collected the etiological condition has been pyelonephritis in 9, ischremic renal disease in 4, and 1 was due to a phteochromocytoma. I shall confine my remarks to the radiological diagnosis of pyelonephritis and ischtmic renal disease in children.
Chronic Pyelonephritis
The radiological sign of chronic pyelonephritis is a localized narrowing of the renal substance in one or more places, associated with clubbing of the adjacent calyx if the lesion is large enough (Hodson & Edwards 1960 ). If unilateral, the affected kidney is decreased in size and there is usually demonstrable hypertrophy on the opposite side. Films taken at short intervals (2 min) at the commencement of pyelography show a diminished output of urine on the affected side, without evidence of impaired concentration. In the vast majority of cases micturating cystography will show that vesico-ureteric reflux is present on this side, and follow-up examinations will show very little growth where the disease is present, growth taking place mainly in the opposite, hypertrophied kidney. Increased distensibility of the affected ureter, or actual dilatation, may be demonstrable; the bladder often shows no abnormality.
In well-established bilateral cases both kidneys tend to be smaller than average, usually one being more so than the other; some growth occurs on both sides, but lags behind the normal. There may be evidence of bladder outflow tract obstruction, such as bladder-neck obstruction, or urethral abnormalities. In a small group of cases pyelonephritic changes have been seen to develop in what were originally apparently normal kidneys, and in all of them vesico-ureteric reflux preceded the typical coarse scarring of chronic pyelonephritis. It may therefore be that the first radiological indication of chronic pyelonephritis is the demonstration of vesico-ureteric reflux in an otherwise normal urinary tract in an infant. At a later stage the typical localized narrowing of the renal substance may be expected to develop.
In a minority of cases recurrent urinary infections may occur in the absence either of vesicoureteric reflux or of demonstrable localized renal scarring. Whether these cases later develop scarring or reflux, or whether -they proceed to some other type of renal lesion, we do not yet know.
Case 1 Female aged 7j years. Previously healthy except for headaches on and off for a year. Admitted to hospital because of htematuria which lasted one week and was not accompanied by fever. On examination she was found to have malignant hypertension, blood pressure 220/150, with albumin and blood cells in the urine. Her blood urea was normal. On only one occasion was an organism cultured from the urine. Intravenous pyelography (I.V.P.) showed the right kidney to be smaller than the left (Fig 1) . Both showed irregular 'clubbing' of the calyces, and in many regions there was diminution of the thickness of the renal substance. The ureters were dilated and there was a small residue after micturition. Bilateral chronic pyelonephritis was diagnosed, and micturating cystography showed severe bilateral vesico-ureteric reflux with no demonstrable bladder outflow tract obstruction. A right nephro-ureterectomy confirmed these findings on the right side. Subsequently the blood pressure became controllable by means of drugs. This case is a very good example of advanced bilateral chronic pyelonephritis with vesicoureteric reflux complicated by severe hypertension in an apparently healthy child.
Ischeemic Renal Disease
The radiological sign of renal ischxmia is a simple decrease in size of the kidney, or part of the kidney, with preservation of its normal architecture. Thus if the renal artery itself is stenosed the whole kidney undergoes some degree of atrophy. Its outline remains regular and its pelvicalycine structures are in no way distorted. If a branch of the renal artery is involved only the part it supplies will undergo shrinkage and will appear smaller than the rest of the organ. There may be a demonstrable step in the outline where normal and diseased portions join. The opposite kidney, in unilateral cases, may show hyper-trophy and this enhances the difference in size between the two organs. In bilateral cases both kidneys will be smaller than average though some degree of inequality is usual.
If renal function is measured by means of twominute films during the early stages of pyelography, it will be seen that less urine is formed in a given period on the affected side, and unless severe preliminary dehydration has been observed the urine on this side will appear to be more concentrated than on the healthy side. The ureters and bladder are normal.
In all 4 of our cases of hypertension associated with renal ischemia in children, there were demonstrable stenoses in the renal arteries. In 2 cases the stenoses were unilateral, and in 2 bilateral. In the latter there were stenoses in other major branches of the aorta. The diagnosis was made by means of aortography in each case. Fig 2) showed the left kidney to be smaller than the right with normal pelvicalycine structure and a slightly better concentration of opaque medium. She was considered to have congenital heart disease, and possibly pyelonephritis.
Five years later a second I.V.P. showed both kidneys to have grown slightly, the right more than the left. The left kidney was still the smaller and it excreted a diminished amount of more concentrated urine than the right. This was considered to indicate renal ischiemia and an aortogram was performed. A marked narrowing of the left renal artery at its origin, with post-stenotic dilatation, was noted and a systolic murmur was subsequently heard over the upper abdomen anteriorly.
An attempt to excise the stenosis was not followed by a drop in blood pressure. Subsequent nephrectomy resulted in a fall of pressure to 140/70 mm Hg.
This case well exemplifies the findings in ischmmic renal arterial disease.
In both diseases the affected kidney is therefore reduced in size. In the one there is evidence of focal scarring, in the other there is simple atroptiy. In most normal children, except when a marked anatomical difference between the kidneys is present as for example when one is a duplex kidney, there is a remarkable symmetry in size atid shape in the two kidneys. This axiom facilitates the recognition of disease in unilateral cases, and one of the main objects of pyelography is so to prepare the child's abdomen that the renal outlines are visible. This is notoriously difficult, particularly in bed-patients, but it can be achieved in most cases by careful preparation beforehand.
Our experience in this realm of urinary disease as a result has been most rewarding, and accurate diagnosis has been possible in many previous doubtful cases. REFERENCE Hodson C J & Edwards D (1960) Clin. Radiol. 11, 219 Dr David Edwards (London)
The Lower Urinary Tract Examination of the lower urinary tract by cystourethrography has become a routine investigation in all cases of chronic pyelonephritis at University College Hospital. Some of the results have already been published (Hodson & Edwards 1960 , Edwards 1960 . Fifty-five patients with radiological signs of chronic pyelonephritis have been examined and vesico-ureteral reflux has been demonstrated in 42 (76 %).
Vesico-ureteral reflux does not occur in the normal child, but may be produced by a number of pathological conditions (Table 1) . Patients   Table I Vesico-nreteral reflux (1) Congenital anomalies ofthe ureteric orifice (2) Cystitisacute, chronic, chemical and following irradiation of pelvis
(3) Neurogenic defect, congenital or acquired (4) Surgical operations on the ureteric orifice (5) The megaureter (6) Lower urinary tract obstruction (7) Unexplained and associated with chronic pyelonephritis with chronic pyelonephritis and vesico-ureteral reflux have presented with a great variety of symptoms, which may be associated with a number of renal diseases, but here we are concerned only with 9 patients in the younger age groups who were found to be hypertensive. The presence of reflux was strongly suspected on the intravenous pyelogram (I.V.P.). The three main radiological signs which we came to recognize as indicating the presence of reflux are as follows:
(1) The presence of unexplained vesical residue: When reflux occurs the bladder empties itself both into the urethra and also into the ureters. After a short time the ureters empty all or part of their contents back into the bladder giving a false and frequently misleading vesical residue. This false residue is a measure of the volume of reflux into the upper urinary tract and is not necessarily an indication of inability of the bladder to empty itself.
(2) Unexplained dilatation of the upper urinary tract: Either unilateral or bilateral dilatation may be produced by reflux. Ureteral dilatation may be confined to the lower ureter, may involve its whole length or may be completely absent, as in 5 of our 9 cases. Ureteral dilatation may only be recognized if the ureters are adequately compressed during the I.V.P. or it may only be present during, or immediately after, micturition, and in these cases will only be recognized on the I.V.P. if a film is taken either during, or immediately after, micturition.
(3) Signs of chronic pyelonephritis: These have already been discussed by Dr Hodson.
Demonstration of Vesico-ureteral Reflux
Reflux from the bladder into the ureters may occur at rest or only during micturition. It is always greatest during micturition. It therefore follows that films must be obtained during micturition as well as at rest, and it is, of course, of great importance to demonstrate normal bladder contraction. The bladder neck and urethra must be seen in order to attempt to exclude the presence of obstruction at, or below, the bladder neck.
The density of the bladder shadow following intravenous injection of contrast medium is rarely sufficient to demonstrate detail at the level of the bladder neck and the urethra; contrast medium in the ureters which has been excreted by the kidneys leads to confusion and may be mistaken for reflux from the bladder. It is regrettable that catheterization of the bladder seems inevitable. Following catheterization a note is made of any bladder residue and the bladder filled to full capacity with contrast medium. Films of the bladder, urethra, and ureters, either cine or stills, are taken at rest and also during micturition. It is essential that the bladder neck and urethra are well demonstrated and for this purpose the patient must be rotated into the oblique position.
Reflux is easily demonstrated but bladder-neck obstruction may be extremely difficult, and indeed quite impossible to exclude radiologically. The classical case of bladder-neck obstruction with a true vesical residue, bladder trabeculation and/or diverticula, and a collar-like impression on the bladder neck, is easily recognized. However, these signs may be absent and it is probably wise in the presence of reflux to assume that bladder-neck obstruction may be present even if there are no radiological signs of its presence.
Nine young patients with chronic pyelonephritis and hypertension have been examined. They all showed vesico-ureteral reflux, and their particulars are briefly summarized in Table 2 . There was evi- dence of urinary infection in 5 patients and bladder-neck obstruction was demonstrated in 3. The cause of the vesico-ureteral reflux remains obscure in 6 of these patients. On cystoscopy the bladder mucosa was normal, the ureteric orifices were normal in appearance, and there was no clinical or radiological evidence of bladder-neck obstruction.
We have now had the opportunity of following two patients in whom the date of onset of reflux could be accurately determined. In one patient reflux was produced by surgical intervention at the lower end of the ureter, in the other it followed a chemical cystitis produced by the injection of phenol into the bladder. Both patients subsequently developed radiological changes identical with chronic pyelonephritis. Histological examination of a kidney removed from one of the two patients confirmed the presence of chronic pyelonephritis. Some of our patients with chronic pyelonephritis and reflux have been followed for some years and have shown a gradual progression of the renal disease. There seems to be little doubt that reflux, once established, produces progressive destruction of renal tissue and we believe that cysto-urethrography is indicated in all cases of chronic pyelonephritis.
Case Reports
Case 1 L S, female aged 14 years, presented with a history of headaches on first waking in the moming for two years, and recent blurring of vision. Blood pressure 210/140; fundi showed Grade I changes. Blood urea 15 mg%; urine contained a few pus cells.
4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~F
ig 1 Bilateral chronic pyelonephritis. Changes on left side confined to lower half ofduplex kidney I.V.P. demonstrated the radiological changes of chronic pyelonephritis on the right side, and a duplex left kidney, with a double ureter. The upper half of the duplex kidney was normally hypertrophied but the lower half showed the changes of chronic pyelonepliritis (Fig 1) . There was no ureteral dilatation.
The cysto-urethrogram demonstrated a normal bladder with refiux on the right side filling the pelvicalycine system. On the left side reflux only occurred into the ureter draining the diseased lower half of the left kidney. There was a distinct collar like impression at the bladder neck indicating the presence of bladderneck hypertrophy. The urethra was normal. Cystoscopic examination demonstrated the presence of two ureteric orifices on the left side and a prominent posterior lip at the bladder neck.
Case 2 F L, female aged 12 years, had a history of headaches for four months. No urinary symptoms.
Blood pressure 150/100; fundi normal. Blood urea 30 mg %; urine normal, no albuminuria, sterile on culture. I.V.P. demonstrated the presence of left-sided chronic pyelonephritis and slight dilatation of both ureters, the right kidney was hypertrophied and showed no evidence of disease (Fig 2) . Bilateral refiux occurred on cysto-urethrography (Fig 3) . Cystoscopy showed no abnormality. A plastic repair operation was carried out on the lower end of the right ureter combined with an advancement flap operation on the bladder-neck. The post-operative cysto-urethrogram showed that reflux persisted on the left side but did not occur on the right side. The left kidney was subsequently removed and histological examination confirmed the presence of chronic pyelonephritis.
Mr D hInes Williams (London) Surgical Aspects'
The differential diagnosis between hypertension due to pyelonephritis and renal artery stenosis may be difficult, and in reviewing old cases it is essential to reassess the criteria originally used in diagnosis. A case recently demonstrated by aortography to have a narrow renal artery was originally 'A summary of the author's experience of hypertension due-!to phEochromocytoma, neuroblastoma, nephroblastoma and Cushing's syndrome is omitted due to lack of space. investigated in 1954, and was then regarded as pyelonephritis. Since then, not only have our radiological methods improved but the pathologists have altered their views upon histological diagnosis. Besides this case, there have been two other children who had nephrectomies for what were then regarded as small pyelonephritickidneys, but who have definite ischanmic lesions on review:
Case I Boy aged 4, with severe hypertension (210/135), investigated over a period of one year in 1950 before a decision was made to remove the smaller, but functionally normal, left kidney. After nephrectomy the blood pressure fell rapidly to 100/60 and has remained down for ten years. This specimen is, to all intents and purposes, a histologically normal kidney.
Case 2 Girl aged 8 years, with one year's history of headaches, frequency and loss of weight and a blood pressure of 200/160, with a normal blood urea and bilateral papilloedema. Nephrectomy made no difference to her blood pressure, she died one week after her operation with perforations in the intestine and necrotizing arterial lesions in many organs. Her kidney is now reported as showing ischmmic changes. Dr Hodson has already described the methods of diagnosis and has emphasized the importance of the finding of a small kidney without irregularities or calyceal abnormality. Recorded cases of renal artery stenosis in children, have, I believe, all had small kidneys, but there is some danger that we shall miss stenoses of branches of the renal artery producing very little alteration in size. Differential renal function studies, paying particular attention to the excretion of water and sodium, are regarded as vital by many urologists, but our own success has been limited, partly by technical factors. It has been impossible to pass large ureteric catheters required for complete collection of urine through the small cystoscopes which the child's urethra will admit.
Pyelonephritis is undoubtedly the commoner cause of hypertension. I have records of 22 cases with adequate investigations under the age of 15. This must represent a very small proportion of all cases of pyelonephritis, but one cannot tell whether a number of affected children will develop hypertension in later life. In 11 of the 22 cases hypertension only appeared when there was advanced bilateral renal destruction and a very high blood urea. Two of them, at the age of 11 months and 3 years, had two small kidneys, and the possibility that pyelonephritis complicated renal artery stenosis cannot be eliminated; 3 had very long-standing obstruction, due to neuropathic bladder, bladder-neck obstruction and urethral valves; they developed hypertension late in childhood. Probably if our records of terminal uremias were more complete, there would be many more with hypertension. The remainder with a high blood urea had a bilateral pyelonephritis or pyelonephritis of a solitary kidney of the type which used to be called primary, but is now known to be associated with ureteric reflux.
In the other 11 cases hypertension was present without renal failure, but in only 3 was the lesion judged to be unilateral. One had a hydronephrosis due to pelvi-ureteric obstruction with infected urine, the blood pressure was unaffected by pyeloplasty, but was brought down by nephrectomy. Another was judged to be unilateral by aortography, which showed an apparently normal kidney on the opposite side; removal of the contracted kidney caused no fall in pressure, however. One bilateral case was amenable to surgery.
Case 3 Girl aged 2 years, with cardiac failure and a blood pressure of 160/100, had a double right kidney with the ureter from the upper pole ending in the vagina, grossly infected, while a single ureter on the left, also infected, ended in the urethra. A right heminephrectomy and a left total nephrectomy was therefore undertaken, at first with little effect. But over the course of three months the pressure fell to normal, and now, six years later, it is 130/60. She has not received hypotensive drugs.
In the remainder, the pyelonephritis was evidently bilateral, although in 3 it was so asymmetrical as to provoke us to undertake nephrectomy of the grossly contracted kidney; always without benefit. In several of these, however, the child has remained extraordinarily well on medical treatment and at least one survives seven years after operation without any sign of deterioration, although her blood pressure is still raised.
These findings accord well with those recorded in the literature, and certain generalizations seem justifiable: (1) when hypertension complicates pyelonephritis it is due to a parenchymal lesion which is irreversible; it can be eliminated only by surgical excision.
(2) Pyelonephritis is normally bilateral, although often asymmetrical, and if progressive leads to renal failure. In children it is usually associated with vesico-ureteric reflux or other ureteric anomaly, but only on rare occasions is such an anomaly unilateral.
(3) The first question to be asked in pyelonephritic hypertension is:
Can the diseased kidney, or part of the kidney, be excised, and leave an adequate amount of entirely normal kidney behind? If we adopt the very strictest criteria for normality of the other kidney, the answer will very seldom be affirmative and radical surgery is therefore rarely advisable in pyelonephritis. (4) If the disease is not eradicable, then everything possible must be done to preserve renal function, for the prognosis of hypertension varies considerably according to the blood urea level. Occasionally the prevention of infection will involve the removal ofan infected non-functioning kidney, but it should not be supposed that this will have an influence on the blood pressure in bilateral disease. Bladder-neck obstruction must unquestionably be treated, but there is still room for argument about the operative treatment of reflux. If it is believed that reflux affects the kidney only by predisposing it to infection, then operation is indicated if infections recur, but perhaps not if the urine remains consistently sterile. Clearly hypertension complicating pyelonephritis has a poor prognosis compared with renal artery disease: we cannot often cure it, but we can, perhaps, do something to prevent it. Almost all cases of chronic-pyelonephritis in childhood have had recurrent urinary infections, and this problem of hypertension emphasizes the need to investigate and treat recurrent pyuria before radiologically demonstrable pyelonephritic scarring has occurred. Many of the urinary tract anomalies predisposing to this recurrent pyuria have been known for a long time, but it is only comparatively recently that we have realized the importance of bladder-neck obstruction and ureteric reflux in girls.
We have reviewed 500 cystograms in children and are in no doubt that reflux, in the presence of severe lower urinary obstruction, favours rapid development of hydronephrosis, but where the obstruction is mild, or absent, reflux favours pyelonephritic contraction with recurrent infection. Reflux is, however, often present before radiologically perceptible renal changes, and treatment at this stage seems to offer a chance of preventing deterioration. Reflux-preventing oper-ations aim essentially at lengthening the intramural segment of the ureter to restore valvular action. Many methods are available, varying somewhat in their technical success rate. I have performed such operations on 53 children and we are preparing a survey of the early resultsthey look encouraging in terms of prevention of recurrent infections, but clearly the final answer in terms of prevention of pyelonephritic contraction must be delayed for several years.
As an interesting variant on renal hypertension, mention may be made of two cases of hemophilia with well-marked hypertension. One of these, aged 10 months, was admitted under the care of Sir Wilfred Sheldon, with a large perinephric mass, presumably a haematoma, and a massive himaturia with clot retention. After prolonged treatment the bleeding was controlled. No pyelographic abnormality could be demonstrated and the hypertension remained severe, although the hematoma subsided. The child succumbed not long afterwards. A second patient had a history of himatoma in the loin two years before admission under the care of Dr G H Newns for investigation of hypertension, but no abnormality could be detected radiologically. One imagines that both these cases had their kidneys compressed from outside, as in the original cellophane wrapper experiments of Page (1939) . In children without hemophilia this would certainly have justified exploration.
Hypertension is a complication of many, but not all, cases of polycystic disease, usually those with a high blood urea. 
